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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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&v*>SBl 6fc4 >-?lMy KtStfrt'SK, OK77 
S. .KOWTtt. i>]fi9<-iM>?a { J5@2£*&fi§£ 

[0026] -e<offcb9fc. *-<^7f-/;m@ 

[0027106 £#HB-f S 1 % £gy Lfc«*fcBW"4 
*VO>*. «4«>%7& ^7t-^6 5 0$-/CLT 

*tt-t>jhbuu rai-rs^^<i6 5 2 

<fc$><r)97mt. 7—~?)Vncr)%<r>$i'$i\,zm 

■thms(r>&mx'f)*) . -rficjoT. ru-fe-yt* 5 . 

fi¥6 1 2££fi£U £A4"t>'Hf96 1 2(i. ftjg 
^Hl^fc&fc. 4^sY ■ 9?6\4ZW§l.X. £ 

<^&#4'<.>hmz?iz\m:-t&j'<>ht:?\$mz\L 

[00 28]^7x-y;P6 50fi. ^Brtfclo^ 

mr) ^izxix^mzztL&mMztihjoh 

Mi, MMCR67OcO7-f-^K6 7 2fc:J;oT0J«I 



7 4-)VY6 7 2«0rt§«. <I^6 1 3 

rp^6 1 o^jffli-rs<otffiffl$^„ 4<yh ■ 

?7614li. MW.Ztlfz4<yvmm>15*. f3 

-ye 1 eatLxmm^ff)m^y9\,zmm^. 

-thMZ&mZtlh. 6 5 4li, f3-/6 

1 6*>M '.My? (incrementer) 6 1 8££|ffll 
<I^6 17£S9. A*6 2 0^^-LTi5^>»^^ 

u ttj^6 1 9*itLx*cm$:foti*;y9\z.m%m? 
z\t\,z£~>x4 y?i)xyh%ti&. foiivyfffM. 
tt, 4y?v*y?6\&\z£^x4y?v*yv% 
it. 4y?v*y9bi8\i. meiz^tix^Xo 
iz. ftfcnfotivyf&mt-r&zttfxzz,. ^<m. 
b*)^ yrv^yfZ^-Kxwyyfizx 
~>x*m-t&ztwx'%&. 

[0029] lo££<i}gI!:<9PMC£&fflLT. lo 
i^li^StoMMC R<oy i ->v Y\z J: ^mwnz^x 
&mzti&4Kyh<7)mi£*>>yh-f&. ?<-)VV 
eiAimmtX. *JHP«^6 6 l££j£U -ecoM 
PMC1 664*i. {R^^>-^*^60^[5IfaS:S 

<O<S0i«i % JuS:S6 6 2tJ:->-CPMC 1 664<0 
TteMlzim-Zix. %<rm.. pmci 6 6 4(c;tgtt$ 
^*^7L^lC. ^7^^6 3 2»C, ^7f 
-7*;P6 5 0-?O£7-*-*tiriM>'f ^f»/?X«? 
til.. ^7^^6 3 2ti, $0ffllfi^631tJ;oT-7^ 
^-7 , lx-^^6 3 0S:$J«LT. MMCRc7)7 ^-;PH6 
74fcJ:->'CMffll§/lSv;H-7^^l>-6 6 0^7-f 

f-7-^i?-9-6 6 0*^\ ©JWI^6 6 1 tio-ca^fcSiJ 
^yh668ll tiLtr*7y?m£Ua 
«LS6 6 2fcii^ Jlffl^6 6 2«PMC$-©gti- 

[0 0 30] @6-C1i. fch*7y?if: ^7f-/ 

(R^^^^^, ^7--7)ViFt>Wm\,zftmL. 

fr^j^yy ■ mm*) ^fcit^rr trizxi 

X4y^9 yy7X%h£okz-$hz\k.1fX'%h . 06 

t-«. <s^-»-^tcKjii-s-f y7U^y^t,0^$fL 
7/p^b 5rffiffl tx^w^i^y^-r^imthy 

[0031] ife^JlX VmZtl&mS. %7t—7>\s6 
5 0rt<7)-e£7)BBti. SS>Hl»)$ii. ^7L^t^ 
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%<t>4 ^yym.&mmm&. wso* 

^634fcli. 'J-fc-yMI#6 2l5rif. 

^Tr-7>6 5 0a.cM >-T>y ;?.X#fglrt$;ft. 

[ 0 0 3 2 ] PMC 1 fcS{R<07gT\ 7 4 —)V F 6 7 6 
fi. SWft^6 8l£4u£U -ecOfeft. PMC 2 6 

mii. ai«:S6 8 2tJ:'>TPMC2 6 8 4c07Ci^a 
fcjBSSfU PMC 2 6 84{C}g#l£;h.6„ 

-7;l^-7V?1>-6 8 0#. ©JfflKt-^68 1tJ;-?Taa 
(cS0«$tL-S^ -C<.yh688ti-oT. SS=5rHJ 
i*« (0kW #an3r&6 8 2Ki*£>i-l, Jng#S6 8 
2ttPMC£JEirt.5„ 

[0033] -kX-mfflLtzMX'ti. PMCllCiot, 

>h2ti&. ^mtoz^xm&ztihmx'. pmc2 
a. i-Kxc^^zmth-i^yh^^/^yh-r^^t 

zjohtf-tttiz. z.<mx\ *%wt. mztzgi 
T-r&tiiGizx-ix^mzzti&j'OhtdttZti'y 

>hthlT&{:&m-2>. PMC<,z£~,X*j<>yhX'Z 

zjohiz. &wy?%t>vizmvy?£i&vm 

x\ %7T&&G£mt&mmm^>h®®?zvt: 

v. mm^tvrzmmizmn^tuz^izi^x^ 
mz^tuz^^y hmL<Dmx-b&. 

[0034107 Zmmh t , SEflHC #2&HH<0H 

^tioT^siti. UT77702) . sxoaj? 

Jg->fc Uf7T7 04)it, STTf-^WBHCH 

M-rs^^y^^'j-b-zh-rs Uf777 06>. 
T7 0 8) . -edx-j>i»^c«. ^Tx-Tvmac 

0) , Zctymii. rt-7 A* 7 ^LT7o-b7t^ 

[0 0 3 53 ®m&tzZtltz'(Kyht<m.l%i)*-> 
tz%£Mt. &3tWm¥TZ%TLfzfrt'oMz}m-Z>m 
feZfro (*7-yT7 12). ZoT$> <R 



^y^Srjg^&PMCfcJijgU >V~7 

(omivgLmimrh. ^im^m^tifz^z 

tt. 7*D-b -y LtzfrU o MzmthWfc £ff d 
(Xf77718) . <e3T&V>*&&{CUU ,TtD*!lJI 

[ o o 3 6 j zcoKb o fc. £o»m. Ma+^a 

[0037108 t . mtmiz, gtiwra 

^zz^xmmzztifzmfcztitzjKyhcDjKy 
hmi®mzmtf&fzfrcwmff*ztLX^&. ±x- 

[0038] vKOSfUIfcL V7h»>xT*\ ^TLfzfit 

Gizmm-f & 4 h co^mcomB: * m 3 p m c 

SXS^tC^Jfe?^ (^f77802) . Cl<7) 

y 7 h x rii . •r-^To^^-t h -i^yhcnm 

WL(D9S:^noPMCi:m^mh (X^ y7-8 04) . 
*CD&. PMC*>^>^]R-5fcfflcoiacOll^tmL (A 

T77806), &®mizmi2tifz$iGizmth4 < 
yh<r>®$uz-?^xti&i}m££&-?z> (^f7780 
8) . 

[00391 *%mtfi>1zt>?mit* ±tz^Lfz*ft 

WQmffl%mmizm*xw£3X'f>&. \^<^tHF&&<r> 
•97-o-b v ^mmm-t^Uffy&mmmzx 

X . S«W7-p-b >y •9-<0ttfl&&^«ifc«T-r ^^JIEtt^ 

x^ASStf^ i3f^cog«ift^|ffJcJ:oT7-n-b.y-9- 
ott^^tcffiT LrjrVU 3 & i 1 1fX-% Z>Xo 
liz-fh. 

[0040] tztt\t. ®Msm3}\±. ^mwm: 
tktmtz^ nmcmiTmizKh. tt^oii, ay 
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m&nwm&&mms$x'$%\,\ ■ 
ti&zt?t>h. ^mztizkao. mm-uz^tf? 

mi UKlV ■ *-V viol ■ SXtf&fct&miX'Ta*: 

[oo4i] fgmx* »J • i'X7-j>.zy)mti\ l zffi%th 

X'foh. ZtllzXiX^ W.I V<.Jl> ■ v~>jl - $X 

&z\H^co$xiz£^xmm2tiz,}m<pizmT-t2>m 

Ztl&$iG££'<.%t5-f (reorder) ZkXhZ. 

<vr*> Y*7*-y~mi\<zm-h±tim&> i 
mm*^?h -r ttfx-% icox\ mzm i \»*.>v ■ * 

$>&. fcUdOli. jglW- ^7>-* • 

[0042] t>-rm<o lmttx.T^ 

v*7*-y-m?n<v%Tizmhm=<rm®*. sst 

k 6 . J: o &x h 1 S^corajS** 

T-f£titKlLX* yay%3l^ V?V*7x.T<D 

v- H •> x t L < Jiiii^><7)ffl 

»i. 4r«i--x YmUmk^tc^X'hh. 3£Jl%\^ 

&$iz x hm&>ffifitzmth 4 <>h nm&imm- 
hztizxix. j-mm<owmmm-fzc\ktfX' 

[0043] %£tzfflfc?2> t-? IBMi/XT -Mcrag 

& -r t . ffi^<^Hfitll^fc:^§ti 
ixS £ b £ . &T'i>3 3 Z k t^lrTS 



vcD-ROM%k'mm*immmftk. =r4*j*ivm 

[0044] mmnwm* m^kmncomotitb 
izwjkztitzhoxh o . wmmx&& z k zim itz 
tWi<, mKZtifzmmizxmizMmt&zk 

%m%izm&Th?>o. m&mu.. xmivm 
mkmmmmmmzmbiiKmwi. mmztuz&g. 
<r>mnzmi- h § t zttcmEzmifczt zt%m& 
BBizmix%m%tf*mizmm-?&tzibizmiRz 

#U W£Ztifzi>(OX'$>&. 
[0045]* kibk lx. *wm>ffimzmtxuT 

[0046] ( 1 ) ftWmra-k >y*tkm&.<r>f) i lV'9 

tv* vtizx z^mft'Pizmimizzh.ti'f <> 
hiz^x^t. mmmmm-t -y-wzx-oxmr 

ZtiZ-f^xeyfii^iz^x . m&ffiZZtitiJOh 

z&izmffzti&tiiGiz^x . mm&zztifzj o 

( 2 ) -t^x^^zmthmm^ixJ-z^^y hco 
^^fjifiinat . i-Kxo&j Liz&frtzmt smie 

y7Z2hlZ$tS. ±12 ( 1 ) Kie»cO;fr£„ 

( 3 ) OTieseWTD-fe ytrtcj: oTHfif$/l-&^<0 

X7-y7t:2t>lz&ts. m ( 1 ) fcf£«<7);firi£. 

^jaa^xxArtT'^ 'cy r- i&mth^mxh^x . 

>y Iffc J: I. ^<0Hff +trfiE^^$^Jt A <y Y to 

%!k<rmmzimLX . lua^^^J^y^'J^v 

H}t«§LT, fiSm 1 ^D-y\';P • -fOh • 
5*4 y? V* y h U luie^t7)#^^Tc7)^ai»c 
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(5) fffie^l^n-A;l/- JKyb • 1]*7V?frh<?> 
■iOhHfck. f?fEgS27'o-,'\>- -f<yh • 
y?*>^4^yh|I]&fcc>»0ig£ s rofE&filWT'u 

jeS*ut-f<y h^64HRi: LTm.-fhXT 7T* 
36fc*t». ±IB (4) (C^cT)^. 

**>ui vxr <y h^lllfi:£ff-g-f 

-^^a>-XTixF«ic7)^$^^ *cy H9fS££#^ 

y>u mamt$Tv-tywzj:->xm?TZti&-t'< 

r>xwmizmizixfzwzm?mwig%.ztiti4 
Kyym&mLt Lxm.-th-m. 

^3!!S^Xr ArtT^ ^y h 5rS«-ri»^rffiT-&o X . 

SS^xArt^^Sfu^ k> bcr^iit^y b 
U S^&^yhSrtltjeu WSSS&idi.^ 

(8) ml&Sll^y;^ frieK18Wrn-b«y9-{cJ: 
-fO-hcO^Sr^^yh^-l,. JJS (7) izmwU 

m. 

(9) «E&2#'»?d'» tt£e>6*fcflH-*tt£4> 
ig^ii/c'fOhO^S-^n'yh-tS. ±!B (7) 

(10) Buam3^»>y>*^ HMMMfcro-fe-yiNc 
J: -?T££fcHtT SiiS^tcWf Z&l&yffiZtitifi: 
JtyhrtM&tityh-tl* ±12 (7) tzamou 

m. 

(in tkmizmffztifz$i$izmtm%<?>m%z 
ti£4 <yh<?M±®m$i&t&t:it>iz. mz%i* 
v>?t-mi&3t}*7y9t<?m(rm.m%-tz>XT-»/ 
rsrs t>\z-ttt. ±§&(7) tsmmm. 

( l2)Wmrn±vVkmL<r>J]*;y?k*:$;tST 

-^^m^^r-j^fix^^yhimm-htzibffmm.x' 

$>-oX. WiWL<r>Ji*7>?<r)i¥<ry&t}*7y?i)K mM 
T-f^yXT&ftcomfeZixKJ^yhfimiZii 



titi4Kybiz^xmm-&t:tb<?&®.t. msi&m 

wro-fe -y viz* -ixmtztii-txxMrtizmti 

i*st. mffiffltorvt ywzx-oX'g&zmtTZ 
tihti>inzmf&mimfcztvrz4 o b n^mt.* 

(13) ■+KXMMt£mt hmsiffiZZtitzJ^y b 
nmicomSmmt. -t^X^TLiz^izmthm 
aifefeZtitzJ <y b comi<Vmmsffl.k cr>fflcrm£ , 
luiBSffilWT-D-fe -y viz J: ^x&mmzmr Ztifzft^ 

izmtmm%feztifz-<<yb<7)mi®m}: ixim 
i-hti#>co^mzt>tz$ti. ±ib ( 1 2 ) iztmm 
m. 

(14) mW&mi-Tu^^\ l ziir,xmy^tih^ 

nzh^tiiz^xm&nmfcztifzj^ybz&m- 

Ztzih<&£mzt>lz<kts. UB ( l 2) tcffii&og 

a. 

( l 5) ^Sl:co^»>y^$r#tfS«Wrn-fe-y-i)-rt^ 
^yhOBSteitg-f &tcibcr>i>'XfJ>?h-oX, lute 
S^^y^cD+O^^y?**. 15!E&*£W:rcHr 

siawrn-b y-wzx ixmfiztiht^xcTxaiGizm 
?zi%zztifz4*y brmmmft 1 

S^JRSfctfxDJfil^gi:. 

y h ®& £ H 2 # »> y ? *> M^BX 6 £ tbom 2 
^T<0ffr^fcK1-£>Mfe^$ftfc^yh 
^o^<oluiasiS:fc. -t^.X(^Tltz^lzmt^m 
S&feZixtzJ iy b (O^comiaiiiat O0con£ , 

(c^tsMiejgs^ii^^f^y bcom.mmt txsm 

(16) ^SWTo-fe -y-9-t SlS^^y^ i: $:^tfr 
-fW£i'Xf-J>.ftX'J'<.ybZ'&mtZfztf><D. ay 

h-oX. mWtg&<oii^y?cr>i\><ri&J)*;y?ifi^ lute 
r-^«iS^XT-Art<o*g^$it/v:-f <y b<D%&£# 
vybt, mm-h4iybZiZfetZtz#>cr>fHltii& 

<y ht:^V^TI£«-r5fv:«)Om2^t v 

tRftSluEtg^^^'f ^y KO^feBIS^^-rs 
&ftaffi3*4tt:. wtBStSWrD-fe y^tJ:-,T^ 
tc^fif $ ix ^ iSr^-fcrBB^-S Bute*&^ $ ir^: -f ^y hcofS 
4l3|g[$r4j«-tl»/v:i6<0®4^i: 5:#tf3yea-^ 

(17) SIS^^y^SrifOStlWT-D-b -y-WC4 

^y^oigst^ffflL-rsfv:^, ^ytra-^Brg^fiic 

±c7>ayea-^ • 7a?yJ>.m£!>Xt>-?X. msiim 
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&wmflBAb. t^x^jttz^zmtismm 

gSWTD-b -r-tfc J: r>Tft««fc»f Siifc**fcW 
mi. 

£. 

•y bijFct7n>y?mX'h&. 

[03] 2o<7)ttflgt^^ • i)*7>5<r>W($*Wm-h 

<£>•?>♦ 

[05] SSW7*n-fe r-WTCttflft- & CI b OT* &tft 
^7r-7*^f-S-t0Tfc S . 
[06] ^HBjco^ratiS. ^TL^tSr^fcig^&'f 

h-T6*:«><7)Tu-b y-9-5r^-t0T-i> 



[07 ] *&wmmzx z&wMTn-t <vv<D\m 

[08]^t5WrD-fe y-9-c7)eigt-i'Sr^LT. £ 

mizmztxfzft^zi^x^mzziitci&zzti 
6io -riw-yufy- 

612 ^OM» 
614 4<yh 
616 f3-7 

618 4y?v*yf 

62 2 f3-f 

63 0 v^f-7v?-?- 

63 2 ^T^T" 

634 SfliO^ 

6 50 SS7r-7> 

65 2 r^ffi 
654 BLU/ty* 

66 0 ~?)H-7l"?y- 
66 2 ftrglg 

664 PMC1 

668 JKyh 

670 MMCR 
68 0 

68 2 jDgfi 

684 PMC 2 

688 -fOh 
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